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DETAILED ACTION 
Allowable Subject Matter 

1. The indicated allowability of claims 2,6-8,11-13,16,18 and 19-26 is withdrawn in view 
of the newly discovered reference(s) to Norrell and Shiue. Rejections based on the 
newly cited reference(s) follow. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an International application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 19,20 and 23-25 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Norrell et al. USP 6,034,993 (Norrell). 

Regarding claim 19, Norrell discloses a method of using a filter having a plurality 
of tap weights to reduce an effect of phase jitter on a block of data representing 
at least one transmitted symbol, the method comprising the steps of (see Fig.4): 
operating said filter (64) to filter said block of samples (input to the filter) to 
produce a filtered block of data (72); determining a signal error (82) from the 
filtered block of data; updating at least one of said plurality of tap weights in said 
filter as a function of the determined signal error estimate (vNOMk, vERRi, note 
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col. 7, line 61 - col. 8, line 8 and lines 30-39) made from the filtered block of data 
output (72). Norrell further teaches repeating the steps above (see Fig.5) until a 
filter updating stop criterion is satisfied (wherein the mean zero is compared with 
zero, note col. 9, lines 12-17). 

Regarding claim 20, Norrell teaches all subject matter claimed, as applied to 
claim 19. Norrell further teaches supplying the filtered block of data output by 
said filter when said filter updating criterion is satisfied to subsequent receiver 
circuitry (70 in Fig.3, note col. 8, lines 37-39 after determining that step 170 in 
Fig.5 is valid of having the updating criterion met). 

Regarding claims 23 and 24, Norrell teaches all subject matter claimed, as 
applied to claim 19. Norrell further teaches wherein said step of determining a 
signal error includes generating a decision directed error value (vNOMk) and a 
non-decision directed error value (vERRi, note col. 7, line 61 - col. 8, line 8 and 
lines 30-39). 

Regarding claim 25, Norrell teaches all subject matter claimed, as applied to 
claim 19. Norrell further teaches prior to performing step i, performing a channel 
compensation operation (60,62 in Fig.3) on said block of data. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 21,22 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Norrell et al. USP 6,034,993 (Norrell). 

Regarding claims 21 and 22, Norrell teaches all subject matter claimed, as 
applied to claim 19. Norrell further teaches the updating stop criterion, as 
explained above. Although Norrell does not explicitly teach wherein the updating 
stop criterion is the completion of a fixed number of filtering operation, it would 
have been obvious to one skilled in the art at the time of the invention to 
implement of having the updating stop criterion as the completion of a fixed 
number of filtering operation for the purpose of preventing an infinite amount of 
loop to update the filter tap weights. Thus it is desirable to design a system of 
having a loop for a finite amount in order to further process incoming signals. It 
would be undesirable for any system to continue updating the filter tap weights 
when the signal error does not improve, in other words, the mean zero of Norrell 
in step 170 in Fig. 5 continues to be a large number. 

Regarding claim 26, Norrell teaches all subject matter claimed, as applied to 
claim 25. Norrell further teaches a single channel compensation operation and 
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performing step i, ii and iii multiple times, as explained previously. Although 
Norrell does not explicitly teach performing the block of data in a first time period 
of time, and step i, ii, and iii are performed multiple times in a time period which is 
equal to or shorter than the first time period, it would have been obvious to one 
skilled in the art at the time of the invention to implement with shorter period of 
time for the processing of step i, ii and iii for the purpose of expediting the 
updating filter tap weights and thus prevent from delaying the processing of 
incoming signal received. This is not novel as any system would design as such 
to synchronize the system having a stable flow of signal. 

4. Claims 2-7 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Larsson et al., USP 6,452,987 B1 (Larsson, cited previously) in view of Shiue et 
al. USP 6,816,548 B1 (Shiue). 

Regarding claim 2, Larsson teaches an apparatus for processing a block of data 
representing at least one symbol, the apparatus (see Fig.8) comprising a jitter 
compensation filter (51 0, note col.7, lines 43-50 also shown as 61 0,61 5,620,625 
in Fig.9, note col. 8, lines 20-24) for performing a filtering operation on said block 
of data to generate a filtered block of data, the jitter compensation filter having an 
update input (feedback from 530) for receiving a filter coefficient update signal 
(output of 530, phase error); and an error 'calculation module (530) coupled to the 
update input of the jitter compensation filter, the error compensation module 
(530) generating the filter coefficient update signal from at least one signal error 
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estimate (equation 16) made from the filtered block of data output (yn, yn , an, bn) 
by the jitter compensation filter. 

However, Larsson does not teach a control circuit coupled to said error 
calculation module for determining as a function of said at least one signal error 
estimate, when to output said filtered block of data. 

Shiue teaches a control circuit (66 coupled to 26 in Fig. 2) coupled to an error 
calculation module (21) for determining as a function of said at least one signal 
error estimate (error from 21) when to output a filtered block of data (output of 
20,30, thus controlling when to output the filtered block of data). Therefore, it 
would have been obvious to one skilled in the art at the time of the invention to 
modify the system of Larsson by incorporating the control circuit of Shiue by 
outputting the phase error (530 of Larsson) to the input of the control circuit (66 
of Shiue) for the purpose of determining the phase error of the system and 
providing a pre and post-cursor taps as disclosed in the figure. 

Regarding claim 3, Larsson in view of Shiue teach all subject matter claimed, as 
applied to claim 2. Larsson further teaches a channel compensation circuit 
(605,655 in Fig. 9) for receiving said block of data and performing a channel 
compensation operation on at least a portion of said block of data prior to the 
block of data being processed by said jitter compensation filter (610,615,620,625 
and note col. 7, lines 43-53). 
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Regarding claim 4, Larsson in view of Shiue teach all subject matter claimed, as 
applied to claim 2. Larsson further teaches wherein said block of data represents 
a plurality of symbols, the apparatus further comprising a demodulator circuitry 
(DMT demodulator, 495 in Fig. 12) coupled to an output of the jitter compensation 
filter (610,615,620,625). 

Regarding claim 5, Larsson in view of Shiue teach ail subject matter claimed, as 
applied to claim 2. Larsson further teaches wherein the error calculation module 
(650) includes means for generating a decision directed error value or error- 
driven algorithm (note coL8, lines 10-12) 

Regarding claims 6 and 7, Larsson teaches an apparatus for processing a block 
of data representing at least one symbol, the apparatus (see Fig. 8) comprising a 
jitter compensation filter (510, note col.7, lines 43-50 also shown as 
610,615,620,625 in Fig.9, note col.8, lines 20-24) for performing a filtering 
operation on said block of data to generate a filtered block of data, the jitter 
compensation filter having an update input (feedback from 530) for receiving a 
filter coefficient update signal (output of 530, phase error); and an error 
calculation module (530) coupled to the update input of the jitter compensation 
module coupled to the update input of the jitter compensation filter, the error 
compensation module generating the filter coefficient update signal from at least 
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one signal error estimate (equation 16) made from the filtered block of data 
output (Vn, Yn , an, bn) by the jitter compensation filter. 

Although Larsson teaches the error calculation module generating an error value, 
Larsson does not explicitly teach wherein the error calculation module includes 
means for generating a decision directed error value and means for generating a 
pilot directed error value and a selection device for selecting one of the decision 
directed error value and the pilot directed error value to be output. 
Shiue teaches error calculation module (see 20,21,24,25,26,28,30,40 in Fig.1) 
includes means for generating a decision directed error value (slice Error) and 
means for generating a pilot (or non-decision) directed error value (training Error) 
and a selection device (28) for selecting one of the decision directed error value 
and the pilot directed error value to be output (note col.5, lines 1 1-34). 
Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the teaching of Shiue in the error calculation module of 
Larsson for the purpose of having different modes of operation (training mode 
and decision-directed operating mode) wherein the training mode initiates prior to 
the decision-directed operating mode, thus achieve higher signal to noise ratio 
(note col.2, lines 2-13). 

Regarding claim 16, Larsson discloses an apparatus for processing a block of 
data representing at least one symbol, the apparatus (see Fig. 8) comprising a 
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a channel compensation circuit (605,655 in Fig. 9) for receiving said block of data 
and performing a channel compensation operation on at least a portion of said 
block of data prior to the block of data being processed by said jitter 
compensation filter (610,615,620,625 and note col.7, lines 43-53); and 
jitter compensation filter (510, note col.7, lines 43-50 also shown as 
610,615,620,625 in Fig.9, note col.8, lines 20-24) for performing a filtering 
operation on said block of data to generate a filtered block of data, the jitter 
compensation filter having an update input (feedback from 530) for receiving a 
filter coefficient update signal (output of 530, phase error). 
However, Larsson does not teach a control circuit for determining when the 
output the jitter compensation filter should be used as the output of the jitter 
compensation module. 

Shiue teaches a control circuit (66 coupled to 26 in Fig. 2) coupled to an error 
calculation module (21 ) for determining as a function of said at least one signal 
error estimate (error from 21 ) when to output a filtered block of data (output of 
20,30, thus controlling when to output the filtered block of data). Therefore, it 
would have been obvious to one skilled in the art at the time of the invention to 

modify the system of Larsson by incorporating the control circuit of Shiue by 

I 

outputting the phase error (530 of Larsson) to the input of the control circuit (66 
of Shiue) for the purpose of determining the phase error of the system and 
providing a pre and post-cursor taps as disclosed in the figure. 
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Regarding claim 17, Larsson in view of Shiue teach all subject matter claimed, as 
applied to claim 16. Larsson further teaches a signal error estimation circuit 
(530) for generating from the output of the jitter compensation filter a measure of 
a symbol error. 

Regarding claim 18, Larsson teaches a system for processing a multi-tone 
signal, the system (see Fig.9) including a channel compensation module 
(605,655 in Fig.9) for performing a channel compensation operation on said 
multi-tone signal (rn), and a jitter compensation filter (510, note col. 7, lines 43-50 
also shown as 610,615,620,625 in Fig.9, note coL8, lines 20-24) for performing a 
filtering operation on said block of data to generate a filtered block of data, the 
jitter compensation filter having an update input (feedback from 530) for receiving 
a filter coefficient update signal (output of 530, phase error); and an error 
calculation module (530) coupled to the update input of the jitter compensation 
module coupled to the update input of the jitter compensation filter, the error 
compensation module generating the filter coefficient update signal from at least 
one signal error estimate (equation 16) made from the filtered block of data 
output (yn, yn , an, bn) by the jitter compensation filter. 
However, Larsson does not teach means for resetting the jitter compensation 
filter tap weights to an initial set of values in response to the control circuit 
determining that the output of the jitter compensation filter should be used as the 
output of the jitter compensation filter 
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Shiue teaches wherein a jitter compensation filter (20,30 in Fig. 1 ) further includes 
means for resetting filter coefficient values to a set of initial values (note col. 5, 
line 62 - coL6, line 1) in response to a reset signal (control signal) generated by 
an output control device (15,66). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the teaching of resetting the jitter compensation filter of 
Larsson for the purpose of preventing any undesired changes occurring prior to 
initialization of the equalization process, as taught by Shiue (note col.5,line 65 - 
col.6, line 1). 

5. Claims 8,1 1 and 13 are rejected under 35 U.S. C. 103(a) as being unpatentable over 

I 

Larsson et al., USP 6,452,987 B1 (Larsson.'cited previously) in view of Shiue et al. 
USP 6,816,548 B1 (Shiue) and Chen et al., USP 6,246,717 B1 (Chen, cited 
previously). 

Regarding claim 8, Larsson in view of Shiue teach all subject matter claimed, as 
applied to claim 7. However, Larsson in view of Shiue do not teach having an 
input buffer for storing said block of data. 

Chen teaches a receiver having a memory (20 in Fig.4) for storing the incoming 
signal and further removing phase jitter or error (54,60,62,64,66). (note col. 7, 
lines 4-56) Chen teaches testing of incoming signal, and thus provides the 
memory wherein the stored signal may be retrieved as needed and required. 
Therefore, it would have been obvious to one skilled in the art at the time of the 
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invention to modify Larsson's teaching by inserting the memory of Chen prior to 
the FFT (in Fig. 8,9) and store the incoming signal for the purpose of processing 
the signal as frequently as needed, and thus would process the signal including 
the processing of function performed by the jitter compensation filter. 

Regarding claim 1 1 , Larsson discloses an apparatus for processing a block of 
data representing at least one symbol, the apparatus (see Fig. 8) comprising a 
jitter compensation filter (510, note coL7, lines 43-50 also shown as 
610,615,620,625 in Fig.9, note col. 8, lines 20-24) for performing a filtering 
operation on said block of data to generate a filtered block of data, the jitter 
compensation filter having an update input (feedback from 530) for receiving a 
filter coefficient update signal (output of 530, phase error); and an error 
calculation module (530) coupled to the update input of the jitter compensation 
module coupled to the update input of the jitter compensation filter, the error 
compensation module generating the filter coefficient update signal from at least 
one signal error estimate (equation 16) made from the filtered block of data 
output (yn, yn , an, bn) by the jitter compensation filter. 
However, Larsson does not teach a control circuit coupled to said error 
calculation module for determining as a function of said at least one signal error 
estimate, when to output said filtered block of data. 

Shiue teaches a control circuit (66 coupled to 26 in Fig.2) coupled to an error 
calculation module (21) for determining as a function of said at least one signal 
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error estimate (error from 21 ) when to output a filtered block of data (output of 
20,30, thus controlling when to output the filtered block of data). Therefore, it 
would have been obvious to one skilled in the art at the time of the invention to 
modify the system of Larsson by incorporating the control circuit of Shiue by 
outputting the phase error (530 of Larsson) to the input of the control circuit (66 
of Shiue) for the purpose of determining the phase error of the system and 
providing a pre and post-cursor taps as disclosed in the figure. 
However, Larsson in view of Shiue do not teach having an input buffer for storing 
said block of data. 

Chen teaches a receiver having a memory (20 in Fig. 4) for storing the incoming 
signal and further removing phase jitter or error (54,60,62,64,66). (note col. 7, 
lines 4-56) Chen teaches testing of incoming signal, and thus provides the 
memory wherein the stored signal may be retrieved as needed and required. 
Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Larsson's teaching by inserting the memory of Chen prior to 
the FFT (in Fig.8,9) and store the incoming signal for the purpose of processing 
the signal as frequently as needed, and thus would process the signal including 
the processing of function performed by the jitter compensation filter. 

Regarding claim 13, Larsson in view of Shiue and Chen teach all subject matter 
claimed, as applied to claim 1 1. As explained above, Shiue teaches the further 
limitations recited regarding the output control device. Shiue further teaches 
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wherein a jitter compensation filter (20,30 in Fig. 1) further includes means for 
resetting filter coefficient values to a set of initial values (note col. 5, line 62 - 
col.6, line 1 ) in response to a reset signal (control signal) generated by an output 
control device (15,66). 



6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Larsson et 

al., USP 6,452,987 B1 (Larsson, cited previously) in view of Shiue et al. USP 

6,816,548 B1 (Shiue) and Chen et al., USP 6,246,717 B1 (Chen, cited previously) 

and in further view of Norrell et al. USP 6,034,993 (Norrell). 

Regarding claim 12, Larsson in view of Shiue and Chen teach all subject matter 

claimed, as applied to claim 1 1 . However, Larsson in view of Shiue and Chen 

does not explicitly teach means for determining when said block of data has been 

filtered a fixed number of times by the jitter compensation filter. 

Norrell teaches updating stop criterion, as explained above. Although Norrell 

does not explicitly teach wherein the updating stop criterion is the completion of a 

fixed number of filtering operation, it would have been obvious to one skilled in 

the art at the time of the invention to implement of having the updating stop 

criterion is the completion of a fixed number of filtering operation for the purpose 

of preventing an infinite amount of loop to update the filter tap weights. Thus it is 

Jt. 

desirable to design a system of having a loop for a finite amount in order to 

i 

further process incoming signals. It would be undesirable for any system to 
continue updating the filter tap weights when the signal error does not improve, in 



Application/Control Number: 09/886,591 
Art Unit: 2637 



Page 15 



other words, the mean zero of Norrell in step 170 in Fig.5 continues to be a large 



Thus, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the obviousness teaching of Norrell in the system of 
Larsson for the purpose of preventing an infinite amount of loop to update the 
filter tap weights. 



7. The prior art made of record and not relied upon is considered pertinent to 

applicants disclosure. Lai et al. USP 6,570,917 B1 teach updating of the filter tap 
weights in the equalizer training. ^ ' ^ 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sam Ahn whose telephone number is (571 ) 
272-3044. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor. Jay Pate! can be reached on (571 ) 272-2988. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



number. 



Conclusion 



Sam K. Ahn 
7/7/05 I 




